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Table 36 liats newly occurring ADRs for the 31 patients from Su-{
continuing in the database. This list is only of ADRs not previously
reported. New ADh3s were repcrted by 11 patients and, in the case of
sangina and CHF studies, the new ADRS occurred 3-4 years after study
initiation.

Three patients from Table 36 were discontinued, two due to deterisration
of their condition and one due to ADR (edema lowsr extremities),

Dropouts

Table 37 Yists patients who w withdrawn since last update (47 new and
31 continuing patients). A tcti! of 4/78 isradipine patients were
withdrewn due to ADRs compared to % in SU-1. The next Teble summarizes
data for the entire long term experience in SU-2 plus SU-1 for isradipine
treated group.

£

Isradipine Patients Withdrawn

Reason Su-2 Su-2 Total
ADR 4 50 54
Ineffactiveness 3 18 :
Logt to Follow Up 0 63 63
wncocperative 1 18 19
Non Related Orug lllness 2 2 23
Death 4 5 9
[} 0 4 4
Myocarditis 0 1 1
Miscellaneous 2 17 19
Study Termination 8 0 8
Tstal 24 Hel g

Ssar~1 any Sard:gr Man Tacal
-3

E.arrs~

During the long term studiss, & total of 18 patient:s drad. Iiiteen were
recorted in Sii-l, The two additicnal cases wers an angins zasient
receiving propransiol aho was norpitalizea for -~ssniravary failura anc
giagnosed ss=—HiY positive. The final dose of medication was tzien as
least & couple 3F xeehs prior ¢> death. The z2cond caze wves CMF oan3 the
patient died in an automobile scctident; final dz32 takan 3 Fsw weshs
befor= the event. See attached Table.

Serious, non fatal ADRs were all reported in SU-1. ¢

Conclusion

A total of 1039 patients received isradipine with 1510 reaceiving it for at

Teast  wesha, Sponsor concludes that isradigine is & safe and well
tolerated drug.




TANLX 36

ISRADIPINE LONG-TERM DATA

SAFETY UPDATE - 8/89

NEWLY-OCCUSRING ADVERSE REACTIONS

FOR PATIENTS WITH ADDITIONAL LONC-TEXM DATA

study | Patimt Veek(s) Adverss Reaction Due to Drug
10 m | 19, 220 Shortness of Breath Uncertain
206, 217, 232 | InCGATEittant CHF Uncesrcain
217, 220 Heart Pounding Uncertain
112 223 Dry Ears Uncertain
216, 223 Nasal Rash Uncertain
180, 196 Chest Pain Uncertain
216, 223 Dry Cough Uncertain
196 - Pneumonia No °
216, 223 Poor Balancs Uncertain
( _ 126 |22 Anglna-1ike Pain Uncertats
.o : :
- 206 58 | 156 Mid-epigastric Pain No
102 163 Hand Cramps Uncercain
152 202, 206 Dfarrhea Uncertain
210 Chest Pain No
216 Transient Ischemfic Actack No
350 335 48 Difficulty Focusing Eyes Uncertain
= 336 43, 47 Back Pain Yo
338 57 Edema-lover Extremities Yes
378 53 Right Flank Pain No
781 38, 43, 48, 52 Lower Back Pain No

4

<

G3-0013




Table 37

Xsradipine Safety Update - 8-89
Listing of All Patients Discontinued
From the Long Term Phase Since the Last Update

Study Patient Total Weeks Reason
No. No. Daily in
Dose study
(mg) +
f 10 *112 20 223 not responding ~ worsening CHF
| ®124 20 224 not responding -~ increasing
| angina
f 12 é 5 15 study ended
{
204 154 22.5 42 catheterizaticn for unstable
angina
222 1s: 22.5 69 illness not drug relateq‘- cor-
onary bypass for unstable angina
253 101 22.5 62 patient died of a cardiac event
probably not drug related
' 110 1s 15. adverse react.ion - exacerbation
) - of CHF
254 101 10 1 suicide
103 22.5 35 died of a sudden cardiac event
105 20 11 patient died
p1A 1001 22.5 15 study terminated
1002 «2.5 17 study terminated
1026 7.5 13 adverse reaction ~ severe,
progressive, symptomatic edema
1028 22.5 41 study terminated
1032 7.5 18 study terminated
=1033 7.5 19 study terminated .
- 1D34 7.5 7 study terminated
1078 7.5 23 study terminated
7027 22.5 11 study drug ineffective
7029 10 3 can’t wmake appointments due to
chexbtherapy treatments
350 301 20 25 uncooperative
309 5 k] adverse reaction - GI upset
313 20 12 patient moved
*339 10 57 adverse raaction - edema of
. lower extremities
(T + Prescribed daily dose at time of discontinuation from the study

]

Patients included in thz last update that have additional) data

03-001"
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PATIENT DEXTHS

03-00053 ~-

-~ . REPORTED
( 2 PREVIOUSLY
STUDY NO. IN NDA AND/ CAUSE Or
JNRLCATION PAL, NO. IREAIMENT 2R _SU-1 -DEATH .
. 2852 304 Placebo Yes End Stage
RNy Tschenic .
) Heart Dis- :
. ease with =
CHF and -
Ventricular =
’ £ibrill- :
ation .
301 LT 408 Isradipine Yes Cardiac 2
Hypertension Arrest
35) Ctr. 1 106 Placsbo Yes Autonmobile =
Hypertension Accidant <
222 102 Propranolol No Hospitalize
q for Respir-
the final dose was atory
( taken at least a coupla failure ana -
=¥ wpak~..ba2nre the s L diagnosed -
patient expired as HIV
' positive
255 36 Isradipine No Automobile
w Accident
the final dose was
e __________taken at least a.couple
“of weeks before the -
patient expired - —
253 LT 101 Isradipine Yes Cardiac '
SRR - Event, pro-
. bably ven~ - -
) triular
Zibrilscion
25‘ i 101 Isradipine ( Yes Suicide
— 254 LT 103 Isradipine Yes Cardiac
B “‘“ SR e Event
N B Atheroscle- .
rotic heart :
disease v/
C i
254 LT 108 Iszadipine Yes ventricular -
- ‘ Arrhythmia
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IND Not
(‘ IND No

“isradipine studias have been corpleted at this tine.
Prcscntly five (8) isradipine clinical trials are ongoing ac

* ISR~300: The Effects of Isradipine, Enalapril and Atenolol
on the Quality of Life in the Elderly Female

Hypertensive
A Placebo Controlled Dose-Ranging Study to

* ISR=-301
Evaluate the Safety and Efficacy of Isradipine
Aduinistered Once Daily for the Treatment of

Ryperteusicn

* ISR-325 A Placebo Controlled Compara
Effects of Isradipine and Diltiazem on Antipyrine

and Indocyanine Green Clearance in Elderly

e v . N

and tr;;gients, and

Tanle 1 lists the objectives, study design
each of the five

expected and actual enrollment numbers for
studies.

GI3-00115

Volunteersc . .
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PATIENTS DROPPEZD DUE TO ADVERSE EVENTS POST RANDONIZATION

PROTOCOL ISR-300

PT. T050 - Sinus tachycardia
T098, T170 - Dizziness
T112 ~ Right arm fracture, leg cramps
T126 ~ Atrial tibrillation, hypothroidism
T135 - Ankle swelling, anxiety
T169 - Nausea, dizziness, rash
T181 - Facial tingling/warmth, nausea, lightheadeu, mental

S
—
et e

~

—eenfusion _

eadd L

el

TR

T218 - Broken hip

PROTOCOL ISR-301

PT. T36 -~ Palpitations, flushing, weakness
T40, T43, T64, T68, T103, T156, T158, T160, T185 =~ Hcadacho
50 - uot flnshing, blurred vision, palpitations
T75 - Prostate biopsy
T82 ~ Dizziness, tluxninq. sleepiness .
25 - Plushing, headache, tachyzardia | - . L
T154 - headache, tlushinq, shakiness
T182 - Headache, weakness, decreased libido
T221 ~ Insomnia, laft leg pain
T241 ~ Dizziness

PROTOCOL ISR~330

PT. T4l - Anxiety due to chest pain
TS8 -~ Diagnosis of chololithiasis ) —

C3-00:4



B  EQREIGN STUDIES

This is & review of the safety dats of a multicenter and sinygle group
study ICR 1007 evaluating 530 angina patients. A total of 517 (88%)
completed the study, which consisted of a 1-2 week placsbo run in and & 12
week trestment period. Doss of isradipine started at 2.5 mg tid and was
increased by 2.5 mo tid every two weeks to & maximum of 7.5 mg tid. The
mean dose at the end of the study was 5.9 mg tid with & daily distribution
of 19 2,5 mg, 20% 5 mg and 53% 7.5 mg tid.

Adverse Resctions

A total of 73 (12.4%) patients discontinued treatment for various reasons,
including 43 (7.3%) for ADRs.

Reasons for Discontinuation of Treatment

Ottiny,

o se

Reason N %

Non Study Drug Related 11 1.9

Protocol Violation 10 1.7

Ineffectiveness 6 1.0

Coronary Artery Bypass 3 0.5 -
AJURs/ Non Seridus 32 5.4

ACRs Serious 1 1.9
Total 73 12.4 b

Newly occurring ADRs wers reported by 338 (57%) patients. ADRs with an
incidence > 1% are lizzed in Tabie Il. Spcensor has classified the events
ints th-ee graups chizd zue t> vacciistiry actica of the Jdrug, those
involving the Gi ivsism 223 CNI and those >f cardinvascular or raspiratory
sueeemz, Taple §I2 3-g-g the ADR r2et:ny “:r drscencnuation from the
It Doenedt ¥ 3 iietagms 2 ey, cant 33a3 dra 3mgcn, wers recorted

8y we™7 sz 2 zuzazn s2ec~2, Thars set wee zass: a7 :ilant myccergial

infarzzion, rvyay
There 82 a0 29138733 "~3:23%ing & 03¢ ra2iponte re’aziensnip witn ACK i
ingigence. Thers w23 % ow ingigencs of huootension p2eking at Weex 3 in g
<t of patiemts, [~
&2
EZG Chanzes -s
F o ™
. » - o n -ﬁ.
There were no consistent changes in tCus. The ch.n?s thot were seen were ___
those expected in t%> population group. o
-2
Laboratary Dats ~y

Sponsor 3tates thatther> sers no clin‘zallyv relevant changes during
trzawtment. Thers w22 32 increase in cnviesteral in 3 paetients, increaced
alkaline pnosphatese in ¢ and increaszed serum jluccse in 4,

Fareian ADR3- not previsusly reported are attached in the next Tedble.
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TABL.L IX:
Nevly Occurrin{ Adverse Events .
(Incidecace 1Y) o/
Dose Uhen Bv:nt Occurred
Event 2.5 ng 5.0 ng 7.5 ng - Total
. ‘oi. . t.l.dv ‘ci.d. ﬁovn n z*

Related to vasodilatatic .

Oedema 35 53 40 128 21,7

Headache b3 ] 25 17 95 16.1

Dizziness/faintness/hypotension 35 17 19 1 74 12.5

Flush/rudor 27 24 9 ) 60 10.2

Palpitation/tachycardia/avare-

ness of heart 30 1n 11 57 9.7 !

Catrdiavascular j

.Chest pain/angina pectoris S ] 5 18 3.1

Respiratory )

Cough 6 o 2 9 1.5

o"m. 4 ) '.' 3 14 2.6 ,!.

Neurological /CN¢ —

Ticedness 15 ” 2 24 4.1 '

Disturbed shir sensation 9 h 8 23 3.9

Visual disturbance 1 ¢ 4 9 1.5

Gastrointestinal i

Nausea/vomiting 11 " 4 22 3.7

Indigestion/diacrrhea 10 2 . 7 19 3.2

Stomach pain/epigastric pain 3 4 3 10 1.7

MHiscellaneous

Leg pasn 2 k| 1 7 1.2

Asthenia 2 ? 2 6 1.0

*ne 590 .

IZT00~60
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TABLE IIX:
Adverse Eveuts Resulting In Discontinnation of LOMIR
3a Serious Events a X+
- Myocardial infarction 3 0.5
Sever¥ angina attack/chest pain 2 0.3
Deterioration of angina
(inc. ECG changes in 1 patient) 2 0.3
Sudden death 2 0.3
Death due to heart failure 1 0.1 -
Acute coronary insufficiency A 0.1
-3 Total 1 1.6 N
( 3b Other Events . n X+
o Lomir-inducey vasodilau;m )
. (ir.. cedema) 29 4.9
Nause./vouiting 2 0.5
Epistaxis d 0.2
s Total 32 5.6

SN
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ISRADIPINE (l.ﬂliR‘, PRESCAL®) FOREIGN ADVERSE EXPE:.XENCES: Y 1988 -~ JULY 1989

SERIOUS ANY UNEXPECTED ADVERSE EVENTS NO: DEEMEN REPORTABLE UNDER 21 CFR 312.32
Patient Taradigine Tims of Yocrvence 4- Melation ¢
Study Be. 0. Age/Sen lrdicativn wgfdey nzm_&mmulm [ ] Oxtcone Jsradipine Yharepy
' fereign Clinical Stalies o ’
. %007 LT ) T R | Aglne Pectoris 7.5 W “desks Myscsrdiel 1 tien  } Dled Oiseuse Relsted™
: 1007 LY 07 St 0 | Anglne Pectoris 1%-22.5 17 Veeks Sudden Death Oled dan-Drug Related®
;s 1o 52 N | wypsrtensien s-t0 9.5 wanthe Wyocardiat tlen Recovered Dlssess Belated®
351 (3] S8 F | wypertension 2.5 & doys Myocardial In jon ‘Dld NoneBrug Rslated
sst . £ 7" ¢ | wypertension 10 10.5 Manths O~ath Oled Unl lkely?
ez sor @ n m seuwt 23 7 Months Cordisc Fallc Sled dlesnse Raloteud®
$52 (4 & § | Wypertersion 10 T Vseks Imtmlcvi Recovered Unk tkety

Selgian Ganarel Practitionar Fleld Study

Selglium /0028 | &8 Wypertension s 42 Days Cordicpulmonary Arvest | Died Ul (kaly®
Belphum oWt { o™ Mypertenslien $ 6 Ooys Wyocardiatl 1§ fon Unknosn #avdrug Belated®
Selgium MWAKT |48 F | mypertension 2.3 & Jeys Erdomstrial asfe | Not Recovered | Non-Brug Related®
" salghim wors? | & Wypertensfon 2.5 2 Wy Sudden Death Dled tlav-Orug Related®
Solgim 970138 | 52 Wypertenaion 2.5 10 Joys Acute Arteria
1nsutficiency te Recovered Nerv-Brug Rslated®
Occluaion of t
Bypess
Selghn /0126 | 61 ¢ | Wypertenslon s "3 eys Tesralont | e )
’ . Atteck Due to id Recoversd omstioneble*s
Sterwels
. Pest-Marteting Brweiiionce . .
Greet Oritain | 89749 [ | Wypertension ] .5 ves . Right-Sided Unknown Under trwestigatiawd

*tveluwstion by the Investigator. .
*otvalustion by the Eurepean Nedical Expert, Sandoz Ltd. Ne svelustion previded by the frwest{geter.
fveluwstion by ?.1-3.8.. subsecuant to review of decumantatien previded by Sends: Ltd,

%100-60
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SANDOZ SA. C gt o

CM-4002 BALLR/SVISSE

PN 200-110: HYPOTENSION (PN 87/180/F/65/Gd Study No. 552, PT. #77

Please see next paqc'for
evaluation by Sandoz ©.S.

Epicrisiv

A 65-year old hypertensive overwoight female participatcd in a PNestudy
evaluating the safety of this drug in hypsrtennion.

The patient's initial blood pressure wis 190/115, the HR being 78 bpm.

The patient was given 2.5 og PN b.3.d. and his blood pressurc was
1607105, heart ratc 60 bpe. .

N

The PX dosc was increased to § mg b.1.4. The patient experienced two cpi-
sodes of facial paresthesia and slurred speech Jasting 1§ minutos each
after she had taken 3 dosas of this increased regimen. Tho blood precsure
was 160/60 am Hg, she was in sinus rhythm and ECG was normal with no
recent changes. -

PN 200-110 was stopped and the patient recovered over the next 12 Murs. o=

She had had nothing similar before and there wos no paat history of cere-
brovascular disease.

The patient suffered a right-sided cerebrovascular sccident with aphasia
and hemiplegis about 7 weeks after having been discontimied form the PN-study.
"The patient is sti)) recovering fiva this incident.

Corment

Please note that the cerchrovascular accident occurred only 7 woeks afcer.
study discontinuation.

When transient ischemic attacks precede a stroke, they almost always stamp
the process as thrombotic. Fully 60 percent of cases of atherothrombic
stroikes are preceded Ly transient isclicmic attack, the risk of stroka in

the population of cascs experiencing transient ischemic attack is 6 to 7
porcent the first year.

It csnnot be excluded that drug-induced mild hySotleon may have becn
a concomitant factor in the davelopment of this patient's transient
ncurological symploms.

E. 7 MD
Drug toring Centro

c.D. s‘m
PN/PY Task 5

. | 03-00150
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European Study No. 552, Patient No. 77
Evaluation by Sandoz U.S.

The patient discussed obviously had a cerebral vascular accident
praceded by an episode of transient cerebral ischemia. .4 direct
relationship to isradipine is highly unlikely. Based on the data
given in the circular letter, the patient was not hypotensiva.

Dirsct relationship is even more remcte wvhen one recognizes that

isradipine had been stopped ajproximately seven weeks prior to
the cereoral vascular accident.

adverse drug experience occurred in Augqust, 1987.
All other foreign ADEsS on

= July
1989, as indicated on the table.

———

P e e )

|

630013



v SANDOZ LTD. | | Wm DIVISION
. RESEARCH AND DEVELOPMENT

CH-400z BASLE / SWITZERLAND DRUG MONITORING CENTRE

wom—e
[

Case History ¢ This 71.year-old h;pemnsive woman was treated with Lomir® in‘the _

*Belgian General Practitioner Field Study”. Three days after Lomis®

( therapy with S mg/day was started sbe suffered from dizziness, paresis

. of the left arm gnd leg and the left side of the mouth and x transiext

o 1SChEMIC ALETE WaS - Four -duys laier the duily dose ¢f .

Lomir® was reduced snd one week later the drug was discoutinued.

The patient made & complete recovery, Subsequently, the patient

moved elsewbere and a stenosis of the carotid artery was diagnosed.

A consulted neurosurgeon recommended a surgical interveation,

Comment : The reporting physician judged the causal relationship betwecen the
event and the drug administretion as questionable. However, be
reasoned that a drop in blood pressure in this elderly paient with a
carotid stenosis may have produced the described symptoms.

-
L 4

4

{ - Prot. P. Krupp, M.D.

3109/PK/0Id ) _
Angust 18, 1989 09-001G2 -



SANDOZ LTD. S ——

‘ RESEARCH AND DEVELOPMENT
P CHAN BASLE / SWITZERIAND - DRUG MONITORING CENTRE

Prescale (Dynacirc®/Lomire)
Case Beport ¢ 89741 -
(-;_ Tni- 4. yere-old patient Gomted i the UK PMS.of Prescal® in hypertensive patients,
" whichisconducted ticence holder of Prescal in UK. The patient suffered
2 CVA while receiving ® b.id. for byp: rtension. Since the tient has moved

pa
area and is now treated by an another general piactitioner, the collection of follow-up
informution was difficuit and delay has occurred.

I-‘uxiher information op this case will be provided as soon as it becomes available.

. o

Prof. P. Kxupp, M.D.

)

3109/PK/Old ' 03-001G3
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LOMIR/DYNACIRC ‘iwradipine)

Worldwide Regulatory Ac:ions as of 8/89

RRODUCY LAUNCIHED APPROVAL _OUTALNED
Grast Britain 2/099 Great ntltaln. 1789
Ireland 9/8% - Belglum 1789
Cotumbia 2/99
Ircland.' 3/89
Switzerland 6/89
Chile 7709
Uruguay 7/89
Egypt 8/n9
) Czechoslovakia 8/09
¢ liypectension and angina pectoris

. To be macketed
%

6/21/89.

$S700-60

] Iinitial application not accepled due
to tonicological & clinical safcly

reasons {(nee p.165). Appcal nubmitted

)

1" Initial appllication not accepted due
to pharmacological, toxicological, »
clinical design reasonu (scc pp.166-160).
Slearing took place 3/11/89; Additional

J dats submitted Glgpll!.

SUDN SS10MS PENDING

Canada
Acgentina
Oenm -rk
Notwry
Netharlands
Port:gsal
finland
Swedaen

New Yeoaland
Austria
Hoxiao
Australis
hrazil
Luxembourg

Spain

/87
3/99
400!
/8
ssast?
s/88
6/08
¢/88
c/us8
7/88
8/08
s/80
9/ea
9/89
11/90

soul + Africa 117808

venc-:uela

1 F 14.5)]

L2788
1789

pakiitan ¢ ¢ 3409

vrane
Germany

Grece

1709
7788
7189

SUDNISSIONS PLANNED

1ndia 1789
Korea 8/89
Peru 8/8%
Thailand 8/8%
Italy 10/89
Turkey 9/90

s~
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As indicated on the table on the previous page, isradipine has
‘been approved in nine (9) countries for the indication of hyper-
tension. In Ireland, the drug has alsoc been approved in angina
pectoris. i

In Denmark and The Netherlands, the application was not accepted
by the regulatory authorities, as originally submitted.
Additional data and analyses were requested, and subsequently
subaitted, in both cases. Data generated in U.S. studies, not

includea in the original foreign applications, was oftentines
tified on the following pages.

us O a

Sandoz Pharmaceuticals Corporaticn in the U.S. is in receipt of
the responses sent to the Danish and Dutch authorities by our
affiliates, and this information is available to the FDA upon

request. -

09-00164A
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translation
NATIONAL BOARD OF HRALTH
Nedicines Department )
Datei0l.March 1989
ref.no. 2810-13269/70
1988 AK/bj
Sandoz A/S

Titangades 9 A
2200 Kpbenhavn u.\ DeENMALK

N——

Reference to the company s pravious communications, latest of

| Jan 27th 1989 regarding LOKIR, Sandoz, tablets of 2.5 mg and § mg

oo da il

CE R SN S

icradipin.

Following the recommandation from the Advisory Committee on -
Registration (Registreringsnavnet) the National Board of Health
has decided that thoe application doss not fulfil the requirements
for issuing a marketing authoritation as laid down in § 15, 4 in

ehe Nediocines Act.

{The grounds giv=n) s
The toxicological documentation is insufficient as the

carcinogenicity study in mice - in light of the results - should
be repesated. .

The clinical documentation is insufficient as supplsmentary
studies to elucidate the products action on the liver function as
vell as studies {n patients with impaired liver function are

teeded. -
The pharmaceutical documentation is accepted.

Yours sincstcely .

Agnete Kjexrvig B

G3-001G35
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_ pressure covers the inte
. administrations (i.c. 12 hours). The moment of blood

Isradipine is advised to be given twica daily. Thers

vever doubts if the duration of control of blood

pressure nmeasurement was not aentioned in a majority of
the clinical studies. It was only mentioned that -.
measurenents vere done on the same monent each day and
on the same arm. The moment of measurement however, in
relation to the medication, is of axtreme importances.
Thererors noru‘insiqht is necessary into the
effactiveness of isradipine during the last part of the
dosage intarval.

At the moment, there are only ona uncontrolled
pharmacodynamic study (McMahon, US study #9, study ¢35 in
Vol II lLomir Clinical Data, Doc 603-362) and two
clinical studies (Strozzi, Basle study $5i4, studp i54
in Vol XXIV lomir Clinical Data, Doc 0603-442; Adazxs,
Basle study #519, study #56 in Vol XXIV lLemis Ciinical
Data, Doc 0603-448) available in this respect.

Héuahon investigated negroid patients who usually
respond better to treatment ?1th a calciﬁg antagonist
than white patients.

Strozzi and Adams respectively investigated patients
with an average age of 0 and 71 years. Older patients

---show different pharnacokinetics from younger paciencs.

In these older patients, isradipine has a .igni‘ic;n:lx“_
longer half life and a significantly higher
bicavailability (Schran/Lewis/Cohen, US study $21,
study #17 in lomir Clinical Data, Doc 0303-035). It is

therafore not certalin if in the patient population aimed




r"“("'@

at, which coasists mostly of younger patients, blood
prassure control will be obtained during the entire
dosage interval.

The study by D. Nelson et al. (Multicentar evaluation of
the safecy in out-patients with essent.al hypertension,
Lomir Clinical Data Vol XXXI, Final Report, Doc 045927)
is, because of poor design (single blind and
uncontrolled), purpose (safety study), patient selection
and the high percentage of patiants raceiving
concomitant medication (32%), not suitable for

e

illustration of Llood pressurs control during the dosage

interval.

Evennore, in the submitted clinical data, during dose
titration in monotherapy, in order to obtain adegquate -
blood pressure control more than once a doss had t6 be
used which was higher than 5 mg twice daily. :

Alsc because of the advers"cttocts, it i{s therefors
necessary to uses the following text in the =sction
“Indications”:

nEssential hypertension. Isradipine can be given as
monotherapy but it is preferred toc combine this drug
wita a beta-antagonist and, if necessary, a diuretic.?”

There are doubts concerning the pharmacological
activity of the matabolites of isradipine. The in“Tuence

"of ranzl insufficiency on the pharmacokinetic

paranetars is not clear.

Hardly any attention has been given to the

pharmacological effects of isgpadipine in general, such
as central effacts.

No stucdies have been submitted showing that there is no
interaction between isradipine and other receptors as

well (e.g. a= and B-adrenergic, 5-HT and dopaminergic
recsptors).

The effect of (sub)chronic treatment with isradipine on

e e e e e e e = OB=00167
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plasma renin and aldosteron has not been reported. It is
Xnown that derivatives of dihydropyridine can raise PRa
and aldostercn. This can be of importancs in the
interaction with ACE~inhibitors during the treatmant of
hypexrtension.

€. On barsis of the submitted experiments regarding the
possible preventive effect of isradipine against
atherosclerotic processes-and ischemia, it can not be
said without doubt that this drug has anti-ischemic,

7]

cholestarol 10 tectin

properties in humans. As a consequence, the statement

that Lomir has an anti-athaerogenic effact, is not

adequately supported. —_—

7. The effect on hemodynamiss have not been investigated
in the awake dog. This is important in order .to obtain
more inaight -n reflectory mechanisms in notct-
anesthetised conditions.

8. It is known that other calcium-antagonists can lead to a
rise in CPK. Also abnormal LE-serolcqgy (ANF- and ANA~
serology) has been reported. The Board would like to
receive data concerning these effects with iszadipine.

9. With nifedipine menorrhagia or netror:hééia sometines
is reported and gingival hyperplasis sometimes is seen
during the uss of other calcium antagonists. The Board
would 1ike to raceive data on the occursnce of thase
side effaects with the use of isradipinas.

-Remark: In view of the seariousness of the above mentioned
_ objections, part IB (Basic text) and the insert leaflet have—

not besen revieved yet.

G9-001C3
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Isradipine (IOMIR®, PRESCAL®)
Marketing History

Tr e e s e,

As of July 31, 1989, sales of isradipine have taken place ornly in
Great Britain (where the product is marketed as PRESCAL, by Ciba-

Geigy) . .
The amount of PRESCAL sold in Great Britair as of July 31, 1989
is approximately 12,000 packs, where each pack contains sixty

PP
(80) 2.5 mg tablets,

" _The U.S. is the only country which will market a capsule '
formula ’ 11 other countries will be marketing a
tablet, LOMIR® or PRESCAL® (Grea and only).
Product launch in Ireland is scheduled for September, 19895.

G

Other countries in which approval has been received are expected
to launch in the fourth-quarter 1989 or first-quarter 1990.

-

-

vJ=001C7
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CLINICAL OATA SUMMARY -~ OVERSEAS EXPERIENCE

A1) data used in this report ere found in Sandoz report, volume 3 of 16.
The drug is discussed by Sandoz, usii'g the European name LOMIR. The
report is dated Novembar 13, 1987.

Sponsor states that this clinical data summary results were obtained in o
total of 525 normal subjects and 2569 patients. Of these, 445 norms)
sub jects and 1745 patients received LOMIR, The studies reviewed are

listed in Tebles ! - VI. The numbers quoted by the sponsor do not balance
with the numbers in the tsbles. These tables are:

FEB -t 229 .

Table # Indication # Active Patients
1 Clinical Pharmacodynamics 123
4 tnetd 458
11 Hypertension ] .
v Angine 239
v Pilot Studies in Other Conditions 55
vl Safety Studies
g REVEW-OF—SARETV-DATA—EROM-NORMAL W LUNTEER—STUDIES-

This review includes normal volunteer safety, biocavailsdbility end
pharmacohinetic studies conducted both in the US and Europe. A tota) of
433 volunteers received single or multiple doses of LOMIR, 1.25 mg - 22.8
wmg/day. Summary data for all ADRs are presentad in Table 1., (This is @
different Table I than the one mentioned above, Apparsntly the sponsor is
using & new series. This Table 1 is found on page 09-00399 of the

summary). A1l results are adjusted for occurrences during the placebo
washout periods.

The 1231 administered doses were divided into four groups to try to
analyze dats by dose effect. The four groups were: < Smg/dey (406
doses); 7.5 - 10 mg/day (643 doses), 15 mg/day (71 doses) and > 20 mg/day
(111 doses). There wes no dose-event relaticaship seen. The most common
events reported were headache (50%), dizziness (11%), fatigue (105),
flushing (9%) a~d Gl complaints (10%).

In most of the studies there was no placebo control group. In enly about
8 third did the investigator indicate whether the event was drug related
or not. Most of the events were classified as mild.

In sbout a third of normal voluynteer studies, there was. a mean increase in
pulse rete of 5-15 bpm and this occur-ed mainly at 10-J0 mg/day dose. One
volunteer experienced hypotension (98/50 mm Hg) and a tachycsrdis of 112
bpm about two hours atter a 5 mg dose, He recovered without treatment.
The overyll incidence of tachycardias was 4%,

Twenty one volunteers discontinued the trisls for the following reasons:
Liver function sonormalities (10); headache (3); abdominal discomfory (1)
positive urine screen for drugs (3); personal (3) and uncooperative (1).

1815504 1538
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2. REVIEW OF SAFETY DATA FROM HYPERTENSION TRIALS.

This section contains safety data from more than 1200 hypertensive
patients, treated with LOMIR. Over 400 received long term therapy.
Sponsor points out that the incidence of ADRs depends on the method of
collecting the data e.g direct questioning as well as dose, length of
therapy etc. All date from different trials were pooled and compared to
other antihypertensives. Emphasis was placed on low dose (< 10 mg/day)
since the optimal dose in hypertension was found to be lTower than the
doses usually .sed in the clinical studies. The review concentrates on 15
phase IlI comperative short term studies conducted in US and Europe.

The most frequent reported ADRs are listed system-wise in Table Il, page
03-00403 and in Table III (09-00408) for those that were drug related.
Once agsin, adjustment has been mads for those events thet occurred during
the placebo periods. Table IV summarizes reasons for withdrewal of LOMIR
therapy.

There were 1048 LOMIR patients analyzed and, of these 538 (52%) reported
on adverse sveant., Approximatey 29% of these events were considered drug
related; §0% were reported spontaneously, 30% were elicited and for 10% it
was unknown how they were collected. Most events were mild to modarate in
"of i ont e " I " \ 281

were due to an ADR. Approximately 59% of patients receiving an active
centrol drug reported an ADR, 29% beirg drug related and 18% being
withdrewn from the studies. About 31% of placebo patients had ADRs with
less then a quarter being drug related.

The most common events reported with LOMIR were headache (17%), flushing
(15%), edems (12%), palpitation (9%), dizziness (9%), fatigue (3%),
abdomina) discomfort (3%) and chest psin (3%).

The mean daily dose in free titration studies was 6.2 mg -~ 22.2 mg. The
sean daily dose for some of the comparative agents were: stenclol 68.8 mg,
diltiszem 292.6 mg, HCT 40.5 mg, nifedipine retard 55.1 my, prazosin 9.5
mqg and propranolol 332 mg. The mean duration of treatment was 5 weehs in
the placebo controlled studies and 12 weeks in the sctive controlled
trials. The mean duration of LOMIR exposure in the 15 comperative trials
was 9.2 weeks.

Sponsor atates that the incidence rates are similar to those seen with
calcium antagonists in general. When an optimal dose of 2.5 - 10 wmg/day
was used, fewer events occurred, Only 18-48% of patients in the lower
dose groups reported ADRs. When results were pooled, it was found that
28% in doses 2.5 mg bid snd 265 placebo hud ADRs.

Centre) Nervous System - (

The most common svents were headache (17%) and dizziness (9%). Two
percent of patients withdrew due to headache and 1% due to dizzineas.
Sponsor states that with a dose of 10 mg/day or less, the incidence of
headache decreases within g few weeks of continued treatment, The
percentage of patients in controlled trials reporting headache and
dizziness werse:



( Headache Dizziness

Control Drug % LOMIR % Control % Lomir %
Nifedipine 37 30 20 26
Hifedipine 26 13 9 9
Diltiszem 16 17 16 6
NCT 16 17 10 10
KCT . 18 19 4 ?
Atenolo} 17 25 8 11
Atenolol 7 21 0 ?
Propranolol 14 28 . S 9
Prazosin 16 20 20 10

NB. Where & drug appesrs twice, results are taken from two different
studies.

.
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The incidence of fatigue was 3% compared to 6% with control drugs, mainly
propranslel. The remaining CNS events (Tables II and I11) were lcss
frequent. However, if some of these terms were combined the incidences
would incresse eg fatigue, lethargy, weakness and malsise, and possibly
drowsiness and energy decrease. If all these terms were combined, the

——————gversi—incidense—of-fatigue—would-then—bet—Finstoad-of—3%
Table IV presents the reavons for patients withdrawing from the study due
to an ADR. Three patients had & serious CNS event ceusing withdrawal:
corebrovascular insult associated with pulmonary edema, tiny dot
hemmorhages in the perimacular area and TIA with dizziness and headache in

8 patient receiving LOMIR plus atenolol. Another patient had & stroke on
the day after receiving his final dose of LOMIR.

Sponsor concludes that when LOMIR is used in the elderly patient with risk
factors for cerebrovascular disease, the dose should be carefully
titrated.

Autonomic Nervous System

Flushing occurred in 15% of patients and hypergidrosis in 1%, Once again,
sponsor states that the incidence of flushing decreases with continued use
of the drug in a dose of 10 mg/day or leas. Flushing wes reported in more
than 10% of patients withdrawn from treetment but was the only reason for
wothdrawsl {n only three of them.

trointestinal tem

Abdominal discomfort was reported in 3% of patients. @ne petisnt wes
withdrewn due to ascute cholycystitis, unrelated to trestment. Eleveted
liver enzymes without symptoms were found in some patients. Constipation
was reported in 1%, diarrhea in 2% and nsusea in 2%.

Cardiovescular System

" Colcium antagonists produce negative inotropic, chromotropic and
dromotropic effects. LOMIR, in animels, was found to have selective
sctions on the heart as well as on peripherel circulation.



-~

Tachycardis and palpitation were reported in 1.4% and 9% respectively.
The incidence rate for tachycardia is 3% wher 21 patients are included
who demonstrated this at one time period during treatment on ECG or
cardiovascular examination. The mean increase in pulse rate was 2-5 bpm
end this appeered to be dose related. About 1% discontinued therapy due
to tachycardis. Brasdycardia was seen on ECG in less than 1% of patients,
with 3 higher incidence reported in the beta-blocker control groups.

Sponsor states thst the “inhibitory action of LOMIR on the sinus node
which was demonstrat d in animal experiments was not seen in man, although
the reflex homeostatic mechanisms which were induced by LOMIR through
peripharal vasodilatation may have been attenuated by such an effect.”

Six patients withdrew due to myocardial ischcmia and/or signs end symptoms
thereof (Table VY. ODeath (2 cases) and MI (1 cese) were not considered
to be drug rclated by the investigators. Relationship is uncertiain in the
other cactcs.

There were no negative dromotrupic effects on the AV node during PES
stucies. There was no apparant negative inotropic effect in patients witl,
noraal LV function. Three patients developed and/or had worsening of CHF
and had to be withdrawn from trisls.

Three patients had atrial flutter/fibrillation with LOMIR and were
withdrawn. Two withdrew due to angina increase and two experienced sortic
dissection on treatment. Hypotension wes reported in four patients and
dose should be titrated in the elderly patient.

Peripheral edoma was reported in 12% of patisnts but this incidence
decreaies with continued treatment und is less with a Jower dose (< 10
mg/day). About 2% were withdrawn due to edema.

On axamination of Table I, it is seen that che-~t pain occurred in 3% in
addition to the 0.3% incidence of angina and 0. 4 of retrosternum pain.
{Chest pain was 3slso reported under gastrointestinal system 0.2%, 0.4%
under respiratory system, 0.3% under musculo-skeletal system). Sponsor
should be requested to “collapse" terms better.

Respiratory System
There were no v inically relevant ADRs on respiratory function. A review

of Table 1] 'shows that dyspnes, coughing and nasal congestion were all
reported in 1% of patients. :

Myscuio-Skeletal System
¢
S5 snsor states that there were no ADRS occurring more than in the control

groups. Teble 11 lists backache/pain with an ircidence of 1%, joint pain
2 plus pains in various limbs.

Intequmentary System

Rash 2% was the most common event reported. Seven patients withdrew due
to rash.



Urogenital System

The only important effacts cited by the sgonsor were increased
diuresis/pollashisuris possibly die to the natriuretic effect of LOMiR.
Certain gbnormal lab results were seecn which sre discussed later.

Hemoporetic_snd Lymphatic Systen-

No evidence of any consistent Shenges in any of these varigbles.

Miscellaneous

One patient was withdrawn due tc relspsing mammary carcinoma. Gingive)

hypertrophy wes seen in dogs bui ot reported in any study in men. As the
svent occurred only rarely in doqs, it is possible that there were not—

sufficient patients in these studies to detect a small incidence of this
occcurrence,

Incidence of ADRs and Maxim:m Dpily Doge.

The five most commonly reported ADRS were anaslyzed by grouping the
patients of 15 phase Il short term studies as follows: Each patient was

'-——-—~——t4tsa1fwed-1n~one~o¢—s+*—doeo—gf0vpo—441—2151—51—401-+8—0nd—=0~ngfd‘ »)
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sccording to the maximum daily dose received during the first 6 weeks of
the study. A1l new and/or worsening occurrences of s particullar ADR
occurring during the first 6 weeks ware oadded for each patient and the
incidence calc.lated for each dose group. The following ob:ervations were
made by sponsor:

dizziness, flushing, headache, edes and pa’pitations sllincreased with
dose.

G TERM CLINICAL TRIALS

This review includes 420 patients from US and European long CLarm studies.
The mean doae of LOMIR ranged from 11.0 mg/day to 16.2 mg/day. The mean
duration of treatment was 57 ween: (18-112). About one fifth of patients

—received a concomitant antihypertsnsive medicalion. ADRS from the Yong -

term studies are presented in Tebles VI and Vil. Baseline adjustments
were made using following criteris:
the last-=wisit during the placeno washout period boforo initie)
double-blind trial was used as baseline for those receiving LOMIR as
monotherapy or in combination with HCT.

the last visit of the initial double-blind study for those who had
received one of the control test drugs in the doubfe-blind study.

There were 77% reporting an ADR during long torm treatment. Table Vi1l
presents those cases resulting in withdrawal from the study (11.6%).
Sponsor states that al) 12 serious events resulting in withdrawal were not
drug related; they had been on LOM'R for 3-15 montns prior to the event.
Three addutionsl patients had a Ms bL. were not withdrawn for this

reason, One TIA was also not withdrawn.




A comparison is made by the sponsor between the ADRs in the short term
studies and those in long term trisls. As the lengt of therapy obviously
differs, sponsor has grouped those events of st lesst I% occurrence. The
groups are events occurring 2-5 times as often in long term studies and 6
times and more.

These listings sre found on page 09-00371 but do not really tel)
anything. A review of Table VI shows the following events with an
occurrence of more tha 1% during long term trestment:

Centi 31 Nervous System

Dizzin.2s (16%), headache (27%), fetigue (8%), insomnia, nervousness and
syncope { ™) drowsiness, lethargy, tinnitus und weakness all 1I%.

Autonomic Nervous System
Flushing (21%), dry mouth, hyperhidrosis, numbness, parasthesis all 1%
Gastrointestinal System

Abdominal discomfort 8%, nauses 5%, vomiting 2% and constipation 1% -

TS
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Other Systems

Cardiovascular System

tdema (21%), palpitations (14%), chest pain (7%), angina, leg cramps 2‘.
tachycardia 3%, and dyspnes 1% '

Respirator tem

Coughing (5%), dyspnes again 5%, nasal congestion €%, chest pain again 2%,
others 1%

Musculo-skeletal

Bachache 5%, chest pain again (2%), pains in various limbs 1% each.

Rash 5%, pruritus 2%, impotence 2%, nocturis 2%, pain 2%

For a full list of events occurring more than 1%, refer to Table VI.

Placebo Crogsover Trials

Teble I presents the most common abnormaiities seen on physical
examination, cardiopulmonary examination and ECG.



-

ADR Lomir ne 92 (%) Placebo n= 92 (%)

Atris) Gallop 8 ( 9%) 7  (8%)
Edems 22 (29%) 4 (4%)
Palpitation 11 (12%) 3 (%)
Abdominal Discomfort 3 (3 5 (5%)
Nauses 4 ( &%) 2 (™)
Dizziness . 3 (M) 4 (4%)
Fatigue 9 (10%) 5 (5%)
Hesdache 16 (17%) 10 (11%)

In thres US trials, irncreases ir sitting heart rates (3-7 bpm) were
noticed in the active group at the pre-crossover analysis. In the Europesn

"trial, 8 moean decrease in “eprt rate (-2.2 bpm) was seen with LOMIR.

. —f , . tprtetion—tact o dirps

(

A total of 7 patients were discortinued due to ADRs: nausea + angine;
headache; nervousness + angina; nausea; tachycardia; elevated LOH;
palpitations + burning sensetion in lower limbs.

Nifedipine Crossover Trisls

headache, fatigue end shaking and these were more common with nifedipine.

ADR LOMIR n= 71 (%) Nifedipine ne 74 (%)
Edems 8 (11%) 9 (12)
Palpitation 3 (4w 6 ( 8%)
Tachycardis 2 ( 3w) 5 ( %)
Increased Angina 3 ( aw) 1 ( 1%)
M1 2 (3w 1  1%)
Dizziness 10 (14%) . 24 (32)
Headache 9 (13%) 19 (26%)
Fatigue 3 (&%) 8 (11%)
Shaking 0 (0% 5 ( 7™)

—MNausea — B T O ) B T 3 Casy T
Vertigo 0 (0% 3 ( 4%)
Flushing 6 (M%) 9 (12%)
Sudden Death __ 0 ( O%) i ( 1%)

Whwn added to & beta-blochker, there were no events that sponsor attributed
to combination therepy. In most trials, there were elevations of glucose
and Yiver enzymes which are discussed later,

onq Term Trials

There were 36 patients enrolled in long urm~ The mean sqe
was 64 yoars, final LOMIR dose was 19.4 mg/day and mean durstion of
treatment was 51.8 weeks (3-126 weeks).



The most frequertly reported events were chest pain and dyspnes. These

( were more pstients with 1 deterioration in their NYHA class (5/36 compared
to 87225 hypertensives). In 3 of the 5, NYHA class returned to pre-LOMIR
class during treatment; the remaining two were discontinued after €2 ond
66 weeks therapy. There were more ADRs than in long term hypertension
tests possibly becasuse of the higher doses of drug used.

There were 56% patients wich new or worsening abnormalities in their blood
chemistries (hypertension was 58%). These sre discusred later. There
wore-19 (53%) patients discontinued due to ADRs: Death: atrial
fibrillation, chest psin + Mi; incressed angine/MI; MI; chest pain with ST
depression; severe angina; unstable angina; angina, pedal edems; wmuscle

cremps feet/hands; other 8. Except for two, all ruceived drug for more
than 23 weoks.

LOMIR was withdrawn due to ineffectiveness in 4 cases treated for 6 months
and in one after 68 weeks.

SAFETY IN PATIENTS WITH BRONCHIAL ASTHMA/ IMPAIRED PULMONARY FUNCTION

In & placebo controlled crossover study of 12 ssthmatics with exercise

inducible bronchospasa, LOMIR was given in & fixed dose for 3 days. LOMIR
—————decreesedexercise—induced-bronchospssm—a b

25-75%. There were no statistically significant differences between drug

and placebo with regard to FEV1, FVC, PEF. No clinically relevant

sbnormalities were seen in the safety dats except one patient with »
(’ history of premature atrial contractions who had atrial fibrillation with
LOMIR.

SAFETY IN CONGESTIVE HEART FAILURE

A total of 18 CHF patients (NYHA class 11-IV) received single orsl doses
of 2.5-15 mg/day. Two patients with a significant degree of CHF developed
hypotension after single doses of S and 10 mg. Another 10 patients
received LOMIR iv 0.1 g/kg/min x 30 min followed by 0.3 g/kg/min x 30
min. Mild abnormalities in ECGC changes and 1iver enzyme increases were
. _seen, An additional 10 pa‘ients antered a long term trial and 6 —-
discontinued due to nop-vompliance; death; moved out of stste; leukopenia;
noncompliance; death. In no cese, sccording to sponsor, was there s drug
relationship. .

ELECTROPHYSIOLOGICAL AND ANTIARRHYTHMIC EFFECTS.

In an 11 patient study with diagnostic routine electrophysiological
evaluation, iv LOMIR 0.3 micrograms/kg/min x 30 minutesg was infused.

There was no depressant effect on the norme) sinus and%AV node.

Shorteaning of cycle length by 8%, atrial to His .interval 4%, intraarterial
conduction time 6%, AV nodal function refaractory period €% were all seen,
possibly due to an indirect effect of the drug.

A total of 15 patients entered & two period, single-blind, placebo
controlled study evaluating ora) LOMIR in pziients with chronic PVCs, Of

(’” 12 receiving drug, one had increases in total frequency PVCs and in single
PVCs; snother had incresses in total frequency PVCs and in the number of
bests occurring during ventricukat tachycardia. The rest had little or no
chenge.




EFFECTS ON ENDOCR.NE FUNCTION

LOMIR has been reported to inhibit insulin relesse Yrom isolated
pancreatic islets in response to glucose. When administered o 6 ncrmol
males in 3ingle doses of 5 or 10 mg, besal secretiun of insulin '
influenced. In addition, insulin secretion stimulated by lunch w
inhibited by LOHtR.

In 12 dtabatvcs. vne had 8 deterioration in his diabetic state but the
rest did no2 change but only 6 completed the study so data are limited.
In 10 obese hypertensives who received either drug or placebo for 4 weeks
and then crossed over, & had normal ond 4 impaired glucose tolerance
tests, 21 patients with stable type I1 diabetes were enrolled in @
double blind, randomised crossover tria) with nifedipine retard. LOMIR
showed favorable effects on fasting blood sugar etc. Sponsor concludes

*Yoor

thet LOMIR has no effect on glucosse homeostasis.

YThere were both increases and decreases in serum glucose in some
disbetics. Overal) incidence of new or worsening laboratory abnormalities
for serum glucose was 7% with LOMIR, 8.7% with control drugs and 5%
placebo.

——QFHER—HORMONES—

it had been found that, in rats, there was a significant increase of
Leydig cell hyperplasis and a benign tumor incidence was found in the
testes. [t is believed by the sponsir that these cases are directly
caused by a LOMIR induced chronic elevation of circulating LH and/or FSH
level, which i3 specific to the Sprague-Dawley Charles River CD rats.

In man it was found, in four studies, that LOMIR did not influence total
or pulsatile secretion of GH, TSH, LH, prolactin and insulin., There was
no impairment of insulin secretion following food stimulation nor were
sleep-stimulated secrotion of prolactin, GH, ACTH, LH, TSH and cortiso}
affected. There were no clinically significant between differences from
placebo for FSH, LM, testosterone or prolactin. In another study, LOMIR
given &3 a single dose, 10 mg, to 9 mele volunteers did not modify the

~- retessy of GH induced by 20 minutes bicycle ergometer stress. e

LIVER FUNCTION ABNORMALITIES

Liver function abnormalities were found in 11 volunteers 4-6 weeks after
the conclusion & bicavailability study. There were 7 subjects with
slevated serum transeminases ranging from 200 to 1600 uvnits (upper norma)
renge 50-33 units) and of these 4 had positive hepatitis B core antibodies
with neqative hepatitis b surface antigen. Four complfined of tiredness
and one had slight anorexia; two reportes periods of dark urine and light
stools before repeat liver function tests were done 4-6 weeks after the
study. The cause of the elevated enzymes remains unknown. Nine have been
rechallenged with LOMIR, single dose 10 mg, and only two of these nine
developed SGOT and SGPT elevations 4-6 deys after rechallenge.
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Yhe sponsor has reviewed all data on liver function tests with LOMIR.
Sponsor states that no case with clinical symptoms of hepatotoxicity nas
been reported. Equal frequencies of liver functionabnormalities compared
to LOMIR were found with diltiazem and nifedipine in short term studiea.
The incidence of new or worsening Viver function abnormalities in 14 phase

MR RN

111 comparative short term studies ie shown below. :
lev Vol nder: LOMIR (%) Compurative Druq (%) Placebs
'J . n = 956 n=547 nei6} :
| Alk Phesph 5.2 5.9 5.6 .
‘ Total bilirubin 1.5 2.7 1.9 s
LDH 2.8 5.3 1.9 -
—$6OT 5.0 3.6 5.6 :
SGPY 5.6 6.4 o1

(

:
DI TR TN SN 1

In addition to previous reports, slight but statistically significant
increases in mean serum alkaline phoshphatase have been seen.

Sponsor concludes by quoting the 1986 report that this type of hepatic -

svidence that LOMIR had a greater notential for causing hepatic reactions
than other calcium channel blocking agents. .

Q1GOXIN

A study svalusting influence of LOMIR on single dose pharmacokinetics of
digoxin chowed that there ws no clinically relevant interaction with
digoxnin.

YA- KER

Concomitant administration of 10 mg LOMIR snd 80 mg propranolol as a
single dose in 18 volunteers resulted in @ autisticﬂly significant

- ——increpse of propranolol bicaveilability. Sponsor reviews some studies
were LOMIR was administered with & beta-blocherand concludesthat the . .~~~ -~~~
pharmacokinetic interaction with propranolol wes unlikely to be clinically -
relovant and that hemodynamic 1) effects cased by the concomitant use of

the drugs uc_gg,.gxegctgql to be rare.
OTHER DRUGS

Concomitant use of LOMIR and HCY did not result in altered
pborucolinouct of either drug. No dose adjusmnu ¢re required end the
combination i well tolerated.

A

Thers are not sufficient data to allow & recommendation for the combined
_use of comrin or of ctmhdme.
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, IMPAJRED RENAL FUNCTION
L The variebls pharmacokinetic results in patients with impaired renal ]
function show that individusl dosing regimen is required. ]
A
PREGNANCY AND LACTATION
No studies were performed in these patient groups. 1
JMPATRED LIVER FUNCTION ' |
The bicavailability of LOMIR wes greater in so;bjccts with impaired liver
function and lower doses should be used in this population and careful
individual dosing is required. -

Sponsor conuludes that LOMIR in doses up to 22.5 mg/day was associated
with ADRs similar to those seen with current dihydropyridine calcium
antagonists. The frequency of ADRs is highest in the first three months
of treatment.
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PREFACE

Isradipine (trade name Dynacirc, code PN-200)is a calcium channel blocking
agent of the dihydropyridine class of which several are commercially
available. Isradipine is presented for approval in the treatment of mild to
moderute hypertension.

The studies are introduced by a review of the important role of calcium in all
cells and therefore the potential of wide clinical application of calctium
channel blocking agents. This class of drug acts on the voltage sensitive
calcium channel and is of particular importance in smooth muscle where tts
effect on hypertension is exerted. The pharmacological actions are given
exhaustive treatment in the preclinical section.

The data presented in support of the cpplication, gathered from over 1005

pat a & 5 [y
and dose ranging studies support the Phase Three studies. There are six major
clinical studies in hypertension, two of which are placebo controlled and
critical. The drug is shown to be superior to placebo, equal at least to beta
blockers, compatible with a diuretic HCTZ, and superior to an alpha blocker.

The data from all the studies indicate isradipine 1s safe. The statement
could be made without reservation were it not for the calamaztous occurrence of
abnormal Yiver function in one pharmacokinetic study. The tigh incidence of
abnormal liver function tests found subsequently was thoroughly explored and
there has been no further suggestion of liver toxicity, an occasional
abnormality since that eplisode being readily accounted for. Side effects can
be almost attributed to the pharmacologic effects of the drug.

Additional data are furnished by European studies consistent with domestic
data. A long term safety study 1s still in progress.
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N ) J DIVISICN OF CARDIO-RENAL DRUG PRODUCTS
MEBICAL OFFICER'S REVIEHW

a. Name of drug:

(1) Generic: Isradipine

(2) Trade: Oynacirc

(3) Code: PN 200-110, PN 200, PN

(3) Chemical structure

\ PN-200-110 s a dihydropyridine derivative. Its structural formula is:

Molecular Formula: C qH,;N305

Molecular Weight: 371,39

‘Molecular formula: Cyg Hzy N3 OgMDA 19-546
Molecular weight: 371.4

-t
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»

This compound.'% yellow crystalline powder, is relatively 1ight stable in dry
form. When dissolved, its stability is strongly influenced by the solvent.
Solutions should therefore be protected against 1ight.

b. Pharmacologic Category: Calcium channel blocker.

¢. Proposed indication: Mild hypertension.

d. Route of administration and dosage form: Oral capsules 5, 10,
20 mg b.1.d.

e. Related drugs: Nifedipine

o .

n r nfrols: Please see Chemistry Review.—

a. Pharmacodynamics

(1) Isradipine belongs to the dihydropyridine class of calcium
channel blocking agents. The primary pharmacologic action of
clinical utility is the ralaxation of smooth muscle with
resultant decrease of seripheral vascular resistance and
lowering of arterial blood pressure.

(2) Other actions: Negative inatrcphy is a property of calcium
channel blocking agents in general. This effect of cardiac
function in animals and humans is overcome by the attendant
increase in cardiac cutput with reduction of systemic vascular
resistance. Effects o other endocrine systems are uncertain,
but a hyperglycemia !s aggravated by interference with the
calcium channel. The pervasive influence of calcium on cellular
physfology leads to the expectation that the calcium channel
blocker might be of benefit in angina pectoris, bronchial

T — _asthma, heart fatlure, and cardlac arrhythmias. Similarities

with nifediptne expected from the molecular structuré are — —
summarized from the extensive experience with laboratory animals.

In phase one and two, the drug was tested in Europe in seven studies for
pharmacokinetics, tolerance and bioavailability and eight studies for the
efficacy on hypertension. There was no clear cut effect on blood pressure in
normal subjects. Brief flattening of T-waves of the ECG was seen in one
patient receiving 0.5 mg and two who received 2 mg IV. In larger doses,
orthostatic tachycardia was seen. First order kinetics with 2 hr half life
was shown in a small and incomplete study. Other studies demonstrated peak
response levels. A large first pass effect was shown to yleld a
bfoavailability of 18%. Minimum drug accumulation was shown in the steady
state. AUC has been measured with varying doses and studies with 1sotopic
labelled drug indicated that there is no isotopic effect on metabolism or on
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biozvailability. 1he metabolites identified appear to be without
pharmacologic activity. Headache was the most commonly teported side effect.
Some patients complained of dizziness and there were a few instances of
tachycardia but specific relation to fall in blooa pre-sure was rare.

Half Yives of 2 hours and 12 hours have been reported. The the half life has
been found half that of nifedipine. Elimination i1 man is predominantly in
the urine after 80% biotransformation by the liver; 95% of circulating drug
is bound to albumin. ODetafled discussion of the pharmacokinetics with
impiication of dose proportionality are found in the pharmacology review

8iotransforration studies show that metabolites 11 & § accumulate in blood.
Hemodynamic studies in comparison with PN 200-110 indicate that both compounds
have negligible activity; both metabolites were identified in the toxicity

~

animal specles (rat and dog). Other major metabolites (1Z + 1&) found tn man

are also devold of pharmacological activity.

b. Toxicology

(1) Subacule and chronic-acute studies have shown no suggestior of
serious toxic effects and a reasonable margin of safety. The
major source of concern from the anima) studies s the Leydig
cell tumors. These are found frequently in other situations and
are believed in this case to result in hypothalamic-pituitary
over stimulation. Evidence gathered to date indicates that this
effect 1s not likely to cause serious problems. Complications
bordering on the catastrophic occurred in the dose ranging
studies with volunteers gathered from the ranks of professional
drug testers. It 1s difficult to ima_"ne a population that
could be deliberately chosen to exhibit more abnormal liver
function test than that group of alcoholics, addicts, and other
sorts of soctal misfits selected for Study 310. The finding of
elevated trans-aminase levels in this population prompted
vigorous re-study of the subjects recounted in Study 398. This
study along with experience with long term studies make it seem

—————most unlikely that the drug 1s hepatotoxic. _An occasional. __ _
elevated alkaline pilosphatase level is of doubtful significance.

No evidence has been shown for teratology or carcinogenicity in
the various species studied. Details of these studies are found
in the pharmacology review. The burden imposed on the iver for
metabolism of this drug requires consideration of drug-drug
interaction with other drugs metabolized by the same hepatic
mechanisms.

Of minor consideration are the mild diuretic effect and edeme
formation, both of which can be conceived of as the result cf
vasodilation. Electrolyte imbalance does not appear to
accompany shifts in fluid distribution.

- = - .
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Clinfcal Backaround
a. Therapeutic and acdverse effects shown early in the experiences

with the drug are similar to those described in the
investigation of nifedipire. Headache, flushing, edema, light
headedness are the most frequent side effects noted. Repeated
reference s made to the desirable absence of fluid retention or
postural hypotension.

Experience with other calcium channel blocking agents —-most
notably nifedipine-- are given as evidence that the drug
Dynacirc may have other clinfcal applications tncluding asthma
migraine and peripheral vescular disease. Subtle differen-es in

the stereochemistry of the receptor macromolecule accounts for
variability of the response of different organs to the drug and
to quantitative differences in the actions of drugs with very
similar molecules.

Taole L. PnACIDN CHiSHl PRIMACSIOPIL! CHATICIONSUCT Of GiydroDyriding CUICIM aNIAGOMISIS
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Distinctive clinical characteristics of these d:rugs are tabulated below.
.Nhether Isradipine will be set apart f._n these agents awaits broader clinical
experience.
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PHARMACOKINETICS

The findings of seven stucies of absorption elimination and bloavailability
reviewed briefly here are discussed more fully in the biopharmaceutics Review.

atudy #3

1. Objective: Measurement of the absorption, blood levels, urinary, fecal

and bile excretion of Cl4 tagged PN 200.

2. i 1

Healthy males between 18 and

45 with no significant findings and no lab abnormalities. Subjects were

re_excluded by clinical

f11ness within the past two weeks; participation and investigational study
within four weeks; administ-ation of radioactivity within the past twelve
months, Lab tests required for screening were uric acid, bilirubin,
cholesterol, glucose, LDH, ALK Phosph, SGOT as well as urinmalysis.

3. Summary of Resuylts:

Pharmacokinetic characteristics demonstrited by this
study are shown in the table.

2 m
Parsgneter Total Total
Redioactivity 200-110 Radioactivity 200~110
Absocption (X Dose): $0-95 - 90-95 -
Blood tevels: .
Peak Time (h) 3 3 1] 2
{ng/ot. or ng Eg/mL) 84 2.08 b33 ) 9.12
NC, 0-120 b (ng EQ-tVAL) 1303 - 560s -
O-4 h (ngevm.) - &5 - 19.3
0- » (ng<vaL) - 16.6 - -
Excretion (X Duse):
Breath, O-120 1, 0 - Q -
Urine, 0-72 h ---39.4 .0 _ .. 662 - -
0-120 h 59,7 - - 65.8 -
_Feces, 0-72 h 5.2 9.95 28.2 4.8
o0 h 2.5 - 32.3 -
__iatal, C-120 1 es.3 $9.1

Two metabolites(type I and Type 11) were shown to have half lives of 2.7 & 2.8
hours.with Type I1 having minimal tendency to accumulate
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4. Szfcty: Mohitored by physical and clinical labcratory tests, the single
doses of 5 & 20 mg with tagged with 14, was well tulerated.

Study #310

1. Objective: The object of this study was the evaluition of the
bioavailability relationships of PN 200-'10, oral solui.ions of 2.5, 5, and 10
mg in healthy male volunteers.

2. Materials and Methods: Elghteen male subjects meeting the criterfa yiven
in Study #3 entered the open-labelled, randomized, 3 X 3 Latin square study.

E iR

were collected from euch subject. Thirty ml was collected before the dose and
10 m! at each time point after the dose: .33, .661, 1.5, 2.0, 2.5, 3.0, 4.0,
5.0, 6.0, 9.0 -and 12 hours after the medication. for measurement of Cmax.
tmax AUC and absorption and elimination constants.

3. Results: PN 200-110 administered as an oral solution was absorbed
rapidly, with peak levels of about 3000 pg/mL/mg at 1 h. The half-1ives for
the biphasic elimination were 0.3-0.4 and 1.9-2.9h. Increasing the dose from
2.5 to 5 and 10 mg resulted in statistically significant increases for the AUC
and Cmax, but not tmax. Both AUC and Cmax exhibited a linear relationship
with the dose in the 0-10 mg range studied.

4, Adverse Reacticn: One subject left the study because of abdominal
discomfort not considered related to medication. There were no untoward
reactions to suggest unsafety of the drug in the course of the study.
Subsequent examination of these subjects has raised the question of liver
toxicity alluded to above.

5. Conclusign: The drug may be considered safe with the reservation that
1iver function is under review due to the findings of elevated trans-aminase.
Results of rechallenge is found in Study 398.

Studv #318:

1. Objective: To measure the intrasubject variability of bloavailability
parameters

2. Desfgn: Open label single dose of 10mg PN-200 in solutfon.

3. Materials and Methods: Sixteen volunteers entered the study. Thirteen of
these completed the course of three doses of 10 mg. separated by a 7-day wash
out.
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4. Results: 'hree main pharmacokinetic parameters, AUC Cmax and tmax give
reproducible mean values for the three study periods. but there was
censiderable intrasubject varfability so as not to meet the 70/70 rule. Thi:
varjability is not considered crucial and is treated in the pharmaceutical
review. Three dropouts included one with abnormal 1iver function, another
with he?daches. A third disappeared. Other side effects, notably headache,
were mild.

5. Conclusions: Bloavailability is acceptable and there is no evidence that
the drug 1s unsafe save for the question of liver tixicity under consideration
in the rechallenge of the patents from study 310

Lem

PR,

- -
A)

Study #322 NDA 19-546

1. Objective: The objective of this study was to evaluate bioavailability of
2.5 and 10 mg capsules of PN 200 relative to a reference solution.

2. Desian: Randomized replicated 3 X 3 Latin square.

3. Materials and Methods: Twenty four healthy males were chosen by the
established criteria These subjects in randomized sequence received either one
10 mg capsule, 4 2.5 mg caps or 2 10mg reference soiutfon of PN-200 and after
five day intervals for washout, the nther two preparations. . Blood was drawn
0 and 24 hrs post-dose for radioimmuno-assay of Cmax, tmax, AUC and for rate
constants for absorption and elimination and lag time absorption.

4. Results: The drug was more rapidly absorbed when given fn solution but
AUC for the 11quid and capsules was similar.

5. Safety: Symptoms of headache, dizziness, and flushing were mild and
required no treatment. There were no dropouts.

6. Conclusion: Doses of 2.5 and 10 mg are safe and well tolerated.

Study #321

Objective: The object of this study was to assess the bioavailability of
5 and 10 mg doses of PN 200 in elderly healthy men.

2. Materials and Methods: Twenty-six men 65 years or older and meeting
appropriate qualifications were admitted to the study. The subjects were
divided into two equal groups from separate centers for construction of a 2 X
2 Latin square. Each subject received a single dose of 5 and of 10 dose with
crossover after a 5-10 day washout. Safety was monitored by physical
examination, ECG, chest film, and clinical chemistries. Blood samples were

.taken between O and 32 hours after each dose for measurement of peak plasma

level time to max plasma ievel, AUC, and rate constants fon absorption and
elimination.
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3. Resylts: Tﬁe pharmacokinetic data collected in this study compared with
that obtained from young healthy volunteers showed a statistically significant
greater bioavatlability in older subjects. This difference seems ‘{kely to
r;su}f from diminished renal clearance and of slower metabolism uf the drug by
the liver.

4. Safety: A1 26 subjects completed the study. One man developed a
respiratory tract infection and was found to have altered liver function.
Three instances of elevated 1iver enzymes were of doubtful .ignificance.
Hyperglycemia was increased in one diabetic. There were nro other significant
clinical pathological findings. One subject developed mouerate systolic
hypertension lasting 2 hrs Subjective symptoms were miid and self limited.

5. Conclusions: The hicavailability of PN 200-110 is greater in the elderly

~

and the drug 1s as well tolerated in the nlder age group as In younger
populations.

Study #313

1. Objective: To evaluate the influence of cuuncomitaiit HCTZ administration
on the bioavailability of PN-200 and vice verss.

2. Design: Open label randomized 3x3 °-plicated Latin Square.

3. Materials and Methods: Twenty-one men meeting the criterta each received
a 10mg cap PN 200 and 50 mg HCTZ alone and in combination separate days.

3. Resuylts: C max, t max , AUC, and elimination and absorption constants
showed no effect on pharmacokinetics by either drug on the other.

4. Safety: Three subjects left the study after one day, one because of
emesis, another because of dehydration. A third was supernumerary. One cGther

subject was found to have have elevated liver enzymes and was included in
study #398

- 5. Conclusions: PN-200-110 and HCTZ may be safely be given concomitantly.

Study #315

1. Q?jg;;igg: To evaluate effect of food on bioavailability of PN 200-110
capsules.

2. Design: Open label 2 period cross-over with 6-7 day washt,
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3. : Sixteen patients having fulfillad the criteria for
acceptance to the study received a standard breakfast of orange juice, milk,
breau, butter, eggs and bacon. Xanthine was proscribed on the test days. The
group was divided into one fasting in which group the subject took the
medication two hours after breakfast. Thcse in non-fasting stace were
medicated, 20 minutes after breakfast. In one sequence group was fasted on
day one and fed on day two before receiving the medication. The other
sequence of food was fed on days 1 and 2 respectively. Subjects remained at
the facility until 12 hour post dose and tep blood samples were collected for
measurement of the pharmacokinetic parameters used throughout these studies

4. Resylti: The drua was rapidly absorbed in fasting state. Peak levels was

;eached fn 1.4 hours. There was 50 minute delay in absorptio? after eating.

,‘n-q.

5. Safety: Nine of the sixteen patients experienced mild symptoms. Two
subjects requiring aspirin for headaches One sutject eliminated becduse
methadone was found in the urine also had hepatitis profile positive for
hepatitis A Convalescent Phase, Igg antibody and Hepatitis Core Antibody.

6. Conclusions: The drug is well tolerated in fed and fasting state. Food
causes delay in absorption, but does not affect bioavailability.

Study #319

This is study was a replication of Study 310 confirming pharmacckinetic data
of Study 310.

Results: Increasing the dose resulted in statistically significant increases
of AUC and Cmax, but not tmax. AUC and Cmax were linearly correlated with the
dos:. 37815 statement reflects the reproducibility of the results obtained in
Study 31

Safety: The safety data save for the complicating liver disease are
comparable to those of Study #310 and support the contention that the drug is

“*safe. o T ) . ’ -0 T T



